with a large number of relatives in their group were less likely to excrete feces 31 containing coccidian oocysts. Thus, our data present evidence that high quality social 32 relationships help male carrion crows to keep endo-parasite burden low, suggesting that 33 the social life might have potential fitness advantages by reducing parasite burden.
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Introduction

65
In many animals, the benefits of conspecific aggregations (e.g. protection against species [1, 7] , suggest that the human tendency to engage in enduring social bonds may 87 have deep evolutionary roots [8] . To test this fascinating hypothesis, however, we 88 peer-reviewed) is the author/funder. All rights reserved. No reuse allowed without permission.
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Group composition, however, varied due to the death of some individuals and 166 reproduction of breeding pairs, as summarized in Table S1 . Table S1 ). A second CSI for four agonistic behaviors (aggression 188 initiated won, aggression initiated lost, aggression received won, aggression received after defecation (for a detailed overview see Table S1 ). found free from any of the parasitic taxa described above. 
Results
282
Social bonds and parasitological examination 283 We observed 57 bonded dyads, 31 of which were male-female dyads (19 The selection of models that examined the occurrence of coccidian oocysts in 302 males yielded a high-ranking model that accounted for a weight of 0.41 (Table 1 ). The 2017; in the best model. Crows with a strong social partner and living with a larger number of 305 related individuals were less likely to contain coccidia (Table 2, Figures 1a and 1b) . Table 2 ).
315
Model averaging results also suggested a tendency for males with fewer 316 affiliated individuals to be more likely to host coccidia compared to males with more 317 affiliated individuals (Table 2) . However, the number of affiliated individuals was fitted 318 in models with rather low weights (0.01 -0.06, Table 1 ), which suggests a low 319 influence of this variable. Likewise, the average CSI value was fitted in low-ranking 320 models (Table 1) and its model-averaged parameter estimate clearly included zero 321 (Table 2) , suggesting low explanatory power.
323
The third-ranking model included age as a fixed term (Tables 1 and 2 ). Post-hoc 324 analyses by Tukey contrasts showed that first-year males were less likely to host 325 coccidia than second-year birds (second-year -first-year: estimate ± SE = 2.44 ± 0.89, z 326 = 2.733, p = 0.016) and adults (first-year -adult: estimate ± SE = -2.62 ± 0.90, z = -327 2.896, p = 0.010), whereas no difference was found between the latter two age we addressed the possibility that infected birds were less able to maintain strong social 354 peer-reviewed) is the author/funder. All rights reserved. No reuse allowed without permission.
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bonds. In this case, we expected that the presence of oocysts in the fecal samples of a The selection of models that examined the occurrence of coccidian oocysts in 368 females yielded five high-ranking models that accounted for more model weight than 369 the intercept-only model (Table 1 ). The best model included age as a fixed term and The second-ranking model included group size as an explanatory variable (Table   379 1). Despite model-averaging analyses suggesting that females in smaller groups tended 380 to be less likely to host coccidia (Table 2) (Table 2) . 
Discussion
394
In the present study, we have shown that carrion crow males with closely 395 bonded social partners (high CSI scores) proved less likely to excrete coccidian oocysts.
396
The fact that high CSI values predicted low occurrence of coccidia at a later point in In cooperatively breeding carrion crows, group sex ratio is male biased [68] .
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Within the social groups, conflicts are more likely among males, which form stable peer-reviewed) is the author/funder. All rights reserved. No reuse allowed without permission.
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